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INTRODUCTION
Chiral amines are important compounds in organic chemistry. They have been employed as chiral bases, [1a] nucleophiles, [1b] auxiliaries, [1c] and ligands [1d] for asymmetric synthesis. In particular, allylic amines are useful compounds for organic synthesis [2] and have featured as key structural components of peptide isosteres. [3] We recently reported the synthesis of chiral N-tosyl allylic amines 5 via the palladium(0) catalysed rearrangement reactions of chiral allylic sulfoximines 1 to chiral allylic sulfinamides 4 (Scheme 1). [4] [5] [6] [7] [8] [9] [10] [11] These rearrangements occur via 
Scheme 1
In principle, chiral allylic sulfinamides can also be prepared from the reaction of achiral ( 3 -allyl)palladium(II) cationic species (e.g. 8 in Scheme 2), that are generated from their corresponding racemic allylic acetates or carbonates [12] (e.g. 7 in Scheme 2), with a chiral sulfinamide anion (e.g. 9 in Scheme 2). In this paper we describe our attempts to prepare chiral allylic amines from the palladium(0) catalysed reactions of racemic allylic carbonates with optically active sulfinamides. 
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RESULTS AND DISCUSSION
The know chiral sulfinamides, (R)-12, (S)-12 and (S)-13, were prepared by the methods of Davis [13] and Ellman [14] or purchased from the Aldrich Chemical Company. These compounds were used to prepare the N-benzoyl and N-tert-butoxycarbonyl (NBoc) derivatives, (R)-14, and (S)-15 respectively, in good yields (83-85%) according to Scheme 3. These derivatives were best prepared using potassium hydride as the base and the acid anhydride ((PhCO) 2 . [16] The crude products were immediately treated with trifluoroacetic acid / MeOH [17] to give the salt 23 which was converted to the known (R)-benzamide 24 upon treatment with benzoyl chloride and triethylamine (Scheme 4). Purification of 24 by column chromatography gave pure samples of this compound in poor overall yields (17-24% for the 3 chemical steps, Table 1 ). The (R)-configuration of 24 was evident from the sign of its specific rotation and the enantiomeric purity of these samples were estimated from the magnitude of their specific rotations when compared to the literature value for (R)-24.
[18]
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Scheme 4 19 A better overall yield of 24 was obtained from the palladium(0) catalysed reaction of racemic 19 with the lithium salt 25 (Scheme 5). Mild methanolysis of the unstable product 26 (Scheme 5), followed by purification by column chromatography, gave (S)-24 in 57% overall yield ( Table 1 ). The enantiomeric purities of 24 ( The anion 25 would be expected to have a structure similar to a lithiated sulfoxide, [19] with chelation between the lithium cation and the N and O groups of the anion as shown in structure 27 (Scheme 6). The bulky p-Tolyl and COPh groups would be expected to have a trans-relationship. Electrophilic attack on 27 would be expected to occur on the same face as the lithium cation. [19] The stereochemical outcome of the reaction involving 25 and 19 can be 
Scheme 6
The palladium catalysed reaction of racemic 29 and lithiated sulfinamide (S)-16, followed by hydrolysis of the resulting sulfinamide and then tosylation, gave the known sulfonamide (S)-
30
[20] in poor overall yield and enantiomeric excess (Scheme 7 In conclusion, we have demonstrated that chiral N-protected allylic amines can be prepared via the palladium(0) catalysed allylation reactions of allylic carbonates with chiral sulfinamide anions. The enantiomeric purities of these derivatives, however is poor to modest (ee 23-41%).
Other methods that use of chiral ligands for palladium(0) give such products in much higher enantiomeric purities.
[12] EXPERIMENTAL General methods were as described previously, [6] all NMR spectra were recorded in CDCl 3 solution at 300 MHz ( 
(S)-N-tert-butyloxycarbonyl-4-methylbenzenesulfinate [(S)-15]
The titled compound was prepared by the method described above for the synthesis of 14 except 
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